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(54) Double-sided keyboard having a spacer plate with apertures to hold contacts 



(57) A keyboard and a method of arranging such a 
keyboard. The keyboard has a first side and a second 
side for providing information in an electronic device. 
The keyboard includes one electronic circuit located on 
the first side and another on the second side, and a 
spacer plate separating the electronic circuits. The 



spacer plate has a plurality of apertures to house a plu- 
rality of dome-shaped contacts, some facing the first cir- 
cuit and some facing the second circuit. A plurality of 
keys located on both sides of the keyboard for pressing 
the dome-shaped contacts to make electrical contact 
with the facing electronic circuits. The spacer plate can 
be used as a light guide for illuminating the keyboard. 
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Description 

Field of the Invention 

[0001] The present invention relates generally to a 
keyboard in an electronic device and, more particularly, 
to a double-sided keyboard having two electronic cir- 
cuits located on both sides of the keyboard for entering 
information in the electronic device. 

Background of the Invention 

[0002] Man-machine interaction, in terms of user in- 
put, is of the utmost importance in portable communica- 
tion devices. Splitting up one single keyboard into two 
or more sub-keyboards is one of the ways for improving 
the efficient use of a communication device. For exam- 
ple, in a Nokia Communicator, the phone keyboard is 
used when the Communicator functions as a telephone, 
and another separate QWERTY keyboard is used when 
the Communicator is used for other functions. As port- 
able communication devices become smaller and more 
compact, the available space and volume for two or 
more sub-keyboards becomes more limited. One way 
to solve this limited space problem is to implement two 
keyboards on the two sides of the phone cover, which 
is also known as an active flip, or on the opposite sides 
of the device itself. Conventionally, each of the two key- 
boards on the same active flip, or the device itself, has 
a separate circuit board to allow the keys on each key- 
board to enter information through their own activation 
devices on the respective circuit board. This type of dou- 
ble-sided keyboard is disclosed, for example, in U.S. 
Patent No. 6,038,313 (Collins). Although this type of 
double-sided keyboard arrangement can save space, it 
is costly to produce. U.S. Patent Nos. 5,715,524 and 
5,742,894 (Jambhekar et al.) disclose a radio commu- 
nication device, wherein a touch screen display is used 
to enter information when the device is in an opened 
position, and a depressible keypad is used when the de- 
vice is an closed position. When the device is in the 
closed position, part of the touch screen display is con- 
cealed behind the depressible keypad. The keys on the 
depressible keypad use the concealed portion of the 
touch screen display to enter information. While this 
type of multiple keyboard can save space and cost, It is 
only applicable for those devices that have a touch 
screen display. 

[0003] It is desirable to provide a cost-effective meth- 
od and apparatus for entering information using different 
keys on different sub-keyboards without the need of a 
touch screen display. 

Summary of the Invention 

[0004] It is an object of the present invention to pro- 
vide a double-sided keyboard that is simple and low- 
cost to produce. 



[0005] It is another object of the present invention to 
provide a double-sided keyboard that is thin. 
[0006] It is yet another object of the present invention 
to provide a doubled-side keyboard that is illuminated 
5 with a simple component therein. 

[0007] Accordingly, the first aspect of the present in- 
vention is a keyboard having a first side and a second 
side for providing information in ah electronic device. 
The keyboard comprises: 

10 

a first electronic circuit located on the first side; 
a second electronic circuit located on the second 
side; 

a spacer plate, located between the first electronic 

15 circuit and the second electronic circuit, having a 
first plurality of apertures adjacent the first electron- 
ic circuit and a second plurality of apertures adja- 
cent the second electronic circuit; 
a first plurality of contacting members separately 

20 disposed in the first plurality of apertures; 

a second plurality of contacting members separate- 
ly disposed in the second plurality of apertures; 
a first plurality of keys, located on the second side 
of the keyboard, capable of causing one or more of 

25 the first plurality of contacting members to make 
contact with the first electronic circuit board for pro- 
viding signals indicative of the information for use 
in the electronic device, and 
a second plurality of keys, located on the first side 

30 of the keyboard, capable of causing one or more of 
the second plurality of contacting members to make 
contact with the second electronic circuit for provid- 
ing signals indicative of the information for use in 
the electronic device. 

35 

[0008] Preferably, the spacer plate is made of a trans- 
parent material so that it can also be used as a light 
guide for illuminating the keyboard. 
[0009] Preferably, the first and second electronic cir- 
40 cuits comprise one or more resistive circuits using re- 
sistive strips for providing information in the electronic 
device. 

[0010] The second aspect of the present invention is 
a method for arranging a keyboard having a first side 
45 and a second side for providing information In an elec- 
tronic device. The method comprises: 

providing a first electronic circuit located on the first 
side; 

so providing a second electronic circuit located on the 
second side; 

providing a spacer plate between the first electronic 
circuit and the second electronic circuit, wherein the 
spacer plate includes a first plurality of apertures 
55 adjacent the first electronic circuit and a second plu- 
rality of apertures adjacent the second electronic 
circuit; 

providing a first plurality of contacting members 
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separately disposed in the first plurality of aper- 
tures; 

providing a second plurality of contacting members 
separately disposed in the second plurality of aper- 
tures; 

providing a first plurality of keys on the second side 
of the keyboard, wherein the first plurality of keys 
are capable of causing one or more of the first plu- 
rality of contacting members to make contact with 
the first electronic circuit board for providing signals 
indicative of the information for use in the electronic 
device, and 

providing a second plurality of keys on the first side 
of the keyboard, wherein the second plurality of 
keys are capable of causing one or more of the sec- 
ond plurality of contacting members to make con- 
tact with the second electronic circuit for providing 
signals indicative of the information for use in the 
electronic device. 

[0011] Preferably, the spacer plate is made of a trans- 
parent material so that it can also be used as a light 
guide for illuminating the keyboard. 
[0012] Preferably, the first and second electronic cir- 
cuits comprise one or more resistive circuits using re- 
sistive strips for providing information in the electronic 
device. 

[0013] The third aspect of the present invention is an 
electronic device having a signal processor to process 
information. The electronic device comprises: 

a keyboard having a first side and a second side 
including: 

a f irst electronic circuit located on the f irst side; 
a second electronic circuit located on the sec- 
ond side; 

a spacer plate, located between the first elec- 
tronic circuit and the second electronic circuit, 
having a first plurality of apertures adjacent the 
first electronic circuit and a second plurality of 
apertures adjacent the second electronic cir- 
cuit; 

a f irst plurality of contacting members separate- 
ly disposed in the first plurality of apertures; 
a second plurality of contacting members sep- 
arately disposed in the second plurality of ap- 
ertures; 

a first plurality of keys, located on the second 
side of the keyboard, capable of causing one 
or more of the first plurality of contacting mem- 
bers to make contact with the first electronic cir- 
cuit board for providing signals indicative of the 
information for use in the electronic device; and 
a second plurality of keys, located on the first 
side of the keyboard, capable of causing one 
or more of the second plurality of contacting 
members to make contact with the second elec- 



ta 



15 



tronic circuit for providing signals indicative of 
the information for use in the electronic device; 
and 

a connection mechanism for conveying the signals 
to the signal processor. 

[0014] Preferably, the spacer plate is made of a trans- 
parent material so that it can also be used as a light 
guide for illuminating the keyboard. 
[0015] Preferably, the first and second electronic cir- 
cuits comprise one or more resistive circuits using re- 
sistive strips for providing information in the electronic 
device. 

[0016] The present invention will become transparent 
upon reading the description taken in conjunction with 
Figures 1 to 8. 
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Brief Description of the Drawings 
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Figure 1 a is a diagrammatic representation illustrat- 
ing an electronic device having a double-sided key- 
board on its cover, showing one set of keys. 
Figure 1 b is a diagrammatic representation illustrat- 
ing the same electronic device with the cover 
opened to expose another set of keys. 
Figure 2a is a diagrammatic representation illustrat- 
ing a communication device having a double-sided 
keyboard on its cover, showing one set of keys. 
Figure 2b is a diagrammatic representation illustrat- 
ing the same communication device with the cover 
opened to expose another set of keys. 
Figure 3a is a diagrammatic representation illustrat- 
ing an electronic device having a double-sided key- 
board as an extended portion of the electronic de- 
vice. 

Figure 3b is a diagrammatic representation illustrat- 
ing another electronic device having a double-sided 
keyboard as an extended portion of the electronic 
device. 

Figure 4a is a diagrammatic representation illustrat- 
ing the cross sectional view of the double-sided key- 
board, according to the present invention. 
Figure 4b is a diagrammatic representation Illustrat- 
ing the cross sectional view of the double-sided key- 
board, wherein the spacer plate is used as a light 
guide. 

Figure 4c is a diagrammatic representation illustrat- 
ing the cross sectional view of the double-sided key- 
board, wherein the spacer plate is made of two light 
guides. 

Figure 5a is a diagrammatic representation illustrat- 
ing the plane view of the spacer plate. 
Figure 5b is a diagrammatic representation illustrat- 
ing the plane view of one side of the double-sided 
keyboard. 
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Figure 6a is a diagrammatic representation illustrat- 
ing a resistive strip circuit in relation to the contact- 
ing members. 

Figure 6b is a diagrammatic representation illustrat- 
ing two resistive strips being linked together. 
Figure 7a is a diagrammatic representation iliustrat-. 
ing a switching mechanism for defining a keyboard 
mode of an electronic device when the cover is 
closed. 

Figure 7b is a diagrammatic representation illustrat- 
ing the switching mechanism for defining another 
keyboard mode of the same electronic device when 
the cover is open. 

Figure 7c is a diagrammatic representation illustrat- 
ing the switching mechanism for defining yet anoth- 
er keyboard mode when the cover is open. 
Figure 8a is a diagrammatic representation of an- 
other embodiment of the double-sided keyboard, 
according lo the present invention. 
Figure 8b is a diagrammatic representation of yet 
another embodiment of the double-sided keyboard, 
according to the present invention. 

Detailed Description 

[0018] Figures 1a and 1b illustrate a portable elec- 
tronic device 100, such as a personal digital assistant, 
which has a device body 102 and a cover 104. When 
the cover 104 is in a closed position, it exposes a set of 
first keys 12, as shown in Figure 1a, When the cover 
104 is in an open position, it exposes a different set of 
second keys 22, as shown in Figure 1 b. The device body 
102 has a display 106 to show information to the user. 
[0019] Figures 2a and 2b illustrate a communication 
device 110, such as a Nokia Communicator, which in- 
cludes a phone keyboard having a plurality of first keys 
12, and a larger keyboard, such as a QWERTY key- 
board, having a plurality of second keys 22. The com- 
munication device 110 has a display 122 to be used as 
a phone display when the cover 112 is in a closed po- 
sition, as shown in Figure 2a. The communication de- 
vice 110 also has another display 124 to be used when 
the cover 1 1 2 is an open position, as shown in Figure 2b. 
[0020] As shown in Figures 1a to 2b, the first keys 12 
and the second keys 22 are located on different sides 
of the cover. Preferably, the key functions of the first 
keys 12 are different from the key functions of the sec- 
ond keys 22. For example, the first keys 12 include 
number keys 0 to 9, a star key (*), and a pound sign (#), 
and the second keys 22 include alphabetic keys. How- 
ever, it is also possible that some or ail of the first keys 
12 have the same key functions as those of the corre- 
sponding second keys 22. It is possible that the double- 
sided keyboard is a non-movable part of an electronic 
device 120 or 122, as shown in Figures 3a and 3b. As 
shown in Figure 3a, the double-sided keyboard is an ex- 
tended portion 105 of the device body 102 of the elec- 
tronic device 120, which includes a display 106. As 



shown in Figure 3b, the double-sided keyboard is an ex- 
tended portion 105 of the device body 103 of the elec- 
tronic device 122, which has two displays 106 and 107 
for allowing a user to see information entered through 

5 the keyboard. Furthermore, the electronic device, as 
shown in Figure 3a, has a signal/data processor 8, 
which is operatively connected to a keyboard 1 for re- 
ceiving information provided by the keyboard 1 . Similar- 
ly, the electronic device, as shown in Figures 1a - 2b, 

10 3a and 7a - 7c, also has a signal/data processor for re- 
ceiving information provided by the keyboard 1. 
[0021 ] Figures 4a- 4c are cross sectional views of the 
double-sided keyboard 1 of the present invention, which 
can be used on the cover 104 of the electronic device 

15 100, as shown in Figures 1a and 1b, the cover 112 of 
the communication device 110, as shown in Figures 2a 
and 2b, or the extended portion 105 of the electronic 
devices 120, 122, as shown in Figures 3a and 3b. As 
shown in Figures 4a, the double-sided keyboard 1 in- 

20 eludes an electronic circuit 30 on a first side 2 and an- 
other electronic circuit 40 on a second side 4. The elec- 
tronic circuits 30 and 40 are physically separated by a 
spacer plate 50. The spacer plate 50 has a plurality of 
apertures 52 for accommodating a plurality of contacting 

25 members 32 and 34. Preferably, the contacting mem- 
bers 32 and 34 are dome-shaped contacts and are elec- 
trically conductive. As shown, the dome-shaped con- 
tacts 32 are arranged to face the electronic circuit 40, 
and the dome-shaped contacts 34 are arranged to face 

30 the electronic circuit 30. The dome-shaped contacts 32 
can be caused to make contact with the electronic circuit 
40 when one or more first keys 12 are pressed towards 
the spacer plate 50. Likewise, the dome-shaped con- 
tacts 34 can be caused to make contact with the elec- 

35 tronic circuit 30 when one or more second keys 22 are 
pressed towards the spacer plate 50. Preferably, a sup- 
porting mat 60 is used on the first side 2 to retain the 
first keys 12, and a supporting mat 70 is used on the 
second side 4 to retain the second keys 22. Preferably, 

40 the spacer plate 50 is made from a transparent material, 
such as clear plastic, so that it can used as a light-guide 
or a light panel, as shown in Figure 4b. As shown in Fig- 
ure 4b, one or more light sources 56 are used to illumi- 
nate the first keys 12 and second keys 22. Preferably, 

45 the supporting mats 60 and 70 are made from an 
opaque material to mask out the areas where the illumi- 
nation is unnecessary or undesirable. 
[0022] Figure 4c shows yet another embodiment of 
the present invention. As shown, the spacer plate 50 is 

50 comprised of two transparent plates 58 and 59 separat- 
ed by a reflective surface 66. The plates 58 and 59 are 
light-guides or panels for separately and selectively il- 
luminating the first side 2 and the second side 4 of the 
keyboard 1 . Light sources 55 and 57 can be selectively 

55 turned on to provide light to the corresponding light- 
guides. 

[0023] Figure 5a is a plane view showing the spacer 
plate 50 as viewed from the first side 2. Figure 5a shows 
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an exemplary layout of the apertures 52 on the spacer 
plate 50 to accommodate the dome-shaped contacts 32 
and 34. The dome-shaped contacts 32 are shown to 
face downward while the dome-shaped contacts 34 are 
shown to face upward. £ 
[0024] Figure 5b is a plane view showing the key- 
board 1 as viewed from the first side 2. If the supporting 
mat 60 is opaque or the reflective surface 66 is used to 
optically separate the plates 58 and 59, then only the 
first keys 12 can be seen, as shown in Figure 5b. 1 
[0025] Preferably, the electronic circuits 30 and 40 are 
implemented in a form of resistive strip circuitry. How- 
ever, other types of circuitry can also be used. Electronic 
circuitry for use in a keyboard is known in the art and, 
therefore, is not a part of the present invention. Figure 
6a shows part of the electronic circuit 40 in which a re- 
sistive strip 140 is connected to a voltage source V 
through a resistor 142 and ground G. A plurality of con- 
tact pads 152 and 154 are provided in the proximity of 
the resistive strip 140 such that the dome-shaped con- 
tacts 32 can cause an electrical connection between the 
resistive strip 140 and one or both of the contact pads 
152 and 1 54 at different contact points. For example, if 
the contact pad 152 is electrically connected to the re- 
sistive strip 140, the electrical contact caused by the 
dome-shaped contact 32 can be sensed by measuring 
the ratio of the voltage between points P 1 and P 2 to the 
voltage between points P 2 and P 3 . The ratio is substan- 
tially equal to FytRg+Rs) in t nfe case - Tne electronic cir- 
cuit 30 is similar to the electronic circuit 40. The elec- 
tronic circuits 30 and 40 can be used separately to pro- 
vide information for use in an electronic device. Alterna- 
tively, the electronic circuits 30 and 40 can be electrically 
connected, as shown in Figure 6b. As shown, a resistive 
strip 130 is connected in series with the resistive strip 
140, and a plurality of contact pads 156 and 158 are 
provided in the proximity of the resistive strip 130 so that 
the dome-shaped contacts 34 can cause an electrical 
connection between one or both of the contact pads 1 56 
and 158 with the resistive strip 140. With the connection 
shown in Figure 6b, one or more of the f irst keys 12 and 
one or more of the second keys 22 can be pressed sep- 
arately or simultaneously to provide signals for use in 
the electronic device. 

[0026] It is possible to install in the electronic device 
100 a contact switch 1 30, which is operatively connect- 
ed to the cover 104 and the device body 102, as shown 
in Figure 7a. The switch 130 is operable at two different 
states (open and closed, for example) such that when 
the cover 104 is closed, as shown in Figures 1 a, 2a and 
7a, only the first keys 12 may be illuminated. When the 
cover 104 is open, as shown in Figures 1b, 2b and 7b, 
only the second keys 22 may be illuminated. It is well 
known that a mobile phone that has a phone cover uses 
an active flip or the like to connect and disconnect a 
phone call. A similar device can be used for the switch 
130. 

[0027] It is also possible to install on the cover 104 a 



device 132 similar to a titt switch or a gravity-sensitive 
switch, as shown in Figures 7b and 7c, which can sense 
the direction of the cover 104 regarding the gravity. With 
such a switch, the first side 2 of the keyboard 1 may be 
* illuminated when the first side 2 is facing upward, and 
the second side 4 may be illuminated when the second 
side 4 is facing upward. It is also possible to illuminate 
the first or second sides of the keyboard by user selec- 
tion. 

o [0028] It should be noted that, as shown in Figures 4a 
-6b, the dome-shaped contacts 32, 34 are electrically 
conductive so that when the contacts 32, 34 make con- 
tact with the electronic circuits 30, 40, they electrically 
connect different parts in the electronic circuits 30, 40. 
»5 However, it is not necessary for the contacts 32, 34 to 
be electrically conductive and for it to physically make 
contact with the electronic circuits 30, 40 in order to pro- 
vide information in the keyboard 1. For example, the 
contacts 32, 34 can be poor electric conductors but they 
20 can cause a change in the capacitance between the 
electronic circuits 30, 40 when they are in close proxim- 
ity to the electronic circuits 30, 40. This capacitance 
change can, in turn, cause a frequency change in a sig- 
nal or other electrical characteristics of the signal in the 
25 keyboard 1 . The dome-shaped contacts 32, 34 can be 
made of a variety of materials. For example, they can 
be made of a non-conductive material and then made 
conductive by a flexible metal coating; they can be made 
from an inherently conductive polymer membrane such , 
30 as polyacetylene; or they can be made of a polymer ma- 
trix embedded with a conductive filler, such as carbon 
or other metallic particles. It is also possible that only 
the underside of the dome-shaped contacts 32, 34 is 
made conductive by having a flexible, conductive epoxy 
35 adhesive provided thereon, while the rest of the contact 
is electrically non-conductive. 

[0029] The electronic circuits 30, 40 may have aper- 
tures or cutout sections so that when one section of the 
circuit is pushed in by the keys 12, 22, the other sections 
40 of the circuit do not move as much. It is possible that the 
electronic circuits 30, 40 have holes 36, 46, as shown 
in Figure 8a, to allow the actuating members 14, 24 of 
the keys 12, 24 to reach the dome-shaped contacts 32, 
34 without pushing the electronic circuits 30, 40. As 
45 shown in Figure 8a s the actuating members 14, 24 are 
extended through the holes 36, 46 of the electronic cir- 
cuits 30, 40. 

[0030] It is also possible that the dome-shaped con- 
tacts 32 be arranged to face the electronic circuit 30 and 
so the dome-shaped 34 be arranged to face the electronic 
circuit 40, as shown in Figure 8b. With this arrangement, 
the dome-shaped contacts 32 can be caused to make 
electrical contact with the electronic circuit 30 when one 
or more first keys 12 are pressed towards the spacer 
55 plate 50. Similarly, the dome-shaped contacts 34 can be 
caused to make electrical contact with the electronic 40 
when one or more second keys 22 are pressed towards 
the spacer plate 50. 
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[0031] Thus, although the invention has been de- 
scribed with respect to a preferred embodiment thereof, 
it will be understood by those skilled in the art that the 
foregoing and various other changes, omissions and de- 
viations in the form and detail thereof may be made with- 
out departing from the spirit and scope of this invention. 



Claims 

1 . A keyboard having a first side and a second side for 
providing information for an electronic device, the 
keyboard comprising: 

a first electronic circuit (30) located on the first 
side; 

a second electronic circuit (40) located on the 
second side; 

a spacer means (50), located between the first 
electronic circuit and the second electronic cir- 
cuit, having a first plurality of apertures (52) ad- 
jacent the first electronic circuit and a second 
plurality of apertures adjacent the second elec- 
tronic circuit; 

a first plurality of contacting members (32) sep- 
arately disposed in the first plurality of aper- 
tures; 

a second plurality of contacting members (34) 
separately disposed in the second plurality of 
apertures; 

a first plurality of keys (12), located adjacent the 
spacer means, capable of causing one or more 
of the first plurality of contacting members to 
make contact with the first electronic circuit for 
providing signals indicative of the information 
for use in the electronic device, and 
a second plurality of keys (22), located adjacent 
the spacer means, capable of causing one or 
more of the second plurality of contacting mem- 
bers to make contact with the second electronic 
circuit for providing signals indicative of the in- 
formation for use in the electronic device. 

2. The keyboard of claim 1 , wherein the first plurality 
of keys (1 2) are located on the first side and the sec- 
ond plurality of keys (22) are located on the second 
side. 

3. The keyboard of claim 1 , wherein the first plurality 
of keys (12) are located on the second side and the 
second plurality of keys (22) are located on the first 
side. 

4. The keyboard of claim 1 , 2 or 3, wherein the spacer 
means (50) comprises a plate made of a transpar- 
ent material so that it can also be used as a light 
guide for illuminating the keyboard. 



5. The keyboard of claim 4, further comprising at least 
one light source which can be turned on to provide 
light to the transparent plate for illumination. 

5 6. The keyboard of any preceding claim, wherein the 
spacer means comprises a first plate located adja- 
cent the first electronic circuit and a second plate 
located adjacent the second electronic circuit 
stacked substantially parallel to each other, wherein 

10 the first plate is capable of guiding light for illumi- 
nating the first side of the keyboard and the second 
plate is capable of guiding light for illuminating the 
second side of the keyboard. 

is 7. The keyboard of claim 6, further comprising at least 
one light source for selectively providing light to the 
first plate or the second plate for illumination. 

8. The keyboard of claim 6, further comprising at least 
20 one first light source capable of providing light to the 
first plate for illumination and at least one second 
light source capable of providing light to the second 
plate for illumination. 

25 9. The keyboard of claim 6, further comprising means 
capable of providing light to the first plate when the 
first side of the keyboard faces upward and provid- 
ing light to the second plate when the second side 
of the keyboard faces upward. 

30 

10. The keyboard of claim 6, further comprising a re- 
flective surface for optically separating the first plate 
and the second plate. 

35 11 . The keyboard of any preceding claim, further com- 
prising a first support mat located adjacent the first 
plurality of keys for retaining the first plurality of keys 
on the keyboard, and a second support mat located 
adjacent the second plurality of keys for retaining 

40 the second plurality of keys on the keyboard. 

12. The keyboard of any preceding claim, wherein the 
first electronic circuit comprises at least one resis- 
tive strip circuit for providing the information for use 

45 in the electronic device when one or more of the first 
plurality of keys are caused to make electrical con- 
tact to the first electronic circuit, and wherein the 
second electronic circuit comprises at least one re- 
sistive strip circuit for providing the information for 

50 use in the electronic device when one or more of 
the second plurality of keys are caused to make 
electrical contact to the second electronic circuit. 

13. The keyboard of claim 12, wherein the first electro n- 
55 ic circuit is electronically separated from the second 

electronic circuit so that the first electronic circuit 
can provide the information independently of the 
second electronic circuit. 



11 



EP 1 211 590 A1 



12 



14. The keyboard of claim 12, wherein the first electron- 
ic circuit is electronically connected to the second 
electronic circuit for jointly providing the information 
for use in the electronic device, 

15. The keyboard of any preceding claim, wherein the 
contacting members are dome-shaped. 

16. The keyboard of any preceding claim, wherein the 
contacting members are electrically conductive. 

17. The keyboard of claim 3, wherein each of the first 
keys has a first actuating member and the second 
electronic circuit has a plurality of cutout sections 
substantially aligned with the first actuating mem- 
bers of the first keys for allowing one or more of the 
first actuating members to move through the cutout 
sections to cause one or more of the first plurality 
of contacting members to make contact with the first 
electronic circuit, and wherein each of the second 
keys has a second actuating member and the first 
electronic circuit has a plurality of further cutout sec- 
tions substantially aligned with the second actuat- 
ing members of the second keys for allowing one or 
more of the second actuating members to move 
through the further cutout sections to cause one or 
more of the second plurality of contacting members 
to make contact with the electronic circuit. 
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spacer means, and 

providing a second plurality of keys adjacent 
the spacer means, wherein the second plurality 
of keys are capable of causing one or more of 
the second plurality of contacting members to 
make contact with the second electronic circuit 
for providing signals indicative of the informa- 
tion for use in the electronic device, when one 
or more of the second plurality of keys are 
pressed towards the spacer means. 

19. The method of claim 18, wherein the first plurality 
of keys are located on the first side and the second 
plurality of keys are located on the second side. 



25 



18. A method of arranging a keyboard having a first side 
and a second side for providing information in an 
electronic device, said method comprising the steps 
of: 

providing a first electronic circuit located on the 
first side; 

providing a second electronic circuit located on 
the second side; 

providing a spacer means between the first 
electronic circuit and the second electronic cir- 
cuit, wherein the spacer means includes a first 
plurality of apertures adjacent the first electron- 
ic circuit and a second plurality of apertures ad- 
jacent the second electronic circuit; 
providing a first plurality of contacting members 
separately disposed in the first plurality of ap- 
ertures; 

providing a second plurality of contacting mem- 
bers separately disposed in the second plurality 
of apertures; 

providing a first plurality of keys adjacent the 
spacer means, wherein the first plurality of keys 
are capable of causing one or more of the first 
plurality of contacting members to make con- 
tact with the first electronic circuit for providing 
signals indicative of the information for use in 
the electronic device, when one or more of the 
first plurality of keys are pressed towards to the 
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20. The method of claim 18, wherein the first plurality 
of keys are located on the second side and the sec- 
ond plurality of keys are located on the first side. 

20 21 , The method of claim 1 8, wherein the spacer means 
comprises a plate capable of guiding light for illumi- 
nating the keyboard, said method further compris- 
ing the step of providing at least one light source for 
providing light to the plate for illumination. 

22. The method of claim 1 8, wherein the spacer means 
comprises a first plate located adjacent the first 
electronic circuit and a second plate located adja- 
cent the second electronic circuit stacked substan- 
tially parallel to each other, wherein the first plate is 
capable of guiding light for illuminating the first side 
of the keyboard and the second plate is capable of 
guiding light for illuminating the second side of the 
keyboard, said method further comprising the step 
of providing at least one light source for selectively 
providing light to the first plate or the second plate 
for illumination. 

23. The method of claim 1 8, wherein the spacer means 
40 comprises a first plate located adjacent the first 
electronic circuit and a second plate located adja- 
cent the second electronic circuit stacked substan- 
tially parallel to each other, wherein the first plate is 
capable of guiding light for illuminating the first side 
45 of the keyboard and the second plate is capable of 
guiding light for illuminating the second side of the 
keyboard, said method further comprising the step 
of providing at least one first light source capable of 
providing light to the first plate for illumination and 
so at least one second light source capable of provid- 
ing light to the second plate for illumination. 

24. The method of claim 18, wherein the spacer means 
comprises a first plate located adjacent the first 
55 electronic circuit and a second plate located adja- 
cent the second electronic circuit stacked substan- 
tially parallel to each other, wherein the first plate is 
capable of guiding light for illuminating the first side 
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of the keyboard and the second plate is capable of 
guiding light for illuminating the second side of the 
keyboard, said method further comprising the step 
of providing means capable of providing light to the 
first plate when the first side of the keyboard faces 
upward and providing light to the second plate when 
the second side of the keyboard faces upward. 

25. The method of claim 1 8, wherein the spacer means 
comprises a first plate located adjacent the first 
electronic circuit and a second plate located adja- 
cent the second electronic circuit stacked substan- 
tially parallel to each other, wherein the first plate is 
capable of guiding light for illuminating the first side 
of the keyboard and the second plate is capable of 
guiding light for illuminating the second side of the 
keyboard, said method further comprising the step 
of providing a reflective surface for optically sepa- 
rating the first plate and the second plate. 

\\ 

26. The method of claim 1 8, further comprising the step 
of providing a first support mat located adjacent the 
first plurality of keys for retaining the first plurality of 
keys on the keyboard, and a second support mat 
located adjacent the second plurality of keys for re- 
taining the second plurality of keys on the keyboard. 

27. The method of claim 1 8, wherein the first electronic 
circuit comprises at least one resistive strip circuit 
for providing the information for use in the electronic 
device when one or more of the first plurality of keys 
are caused to make electrical contact to the first 
electronic circuit, and wherein the second electronic 
circuit comprises at least one resistive strip circuit 
for providing the information for use in the electronic 
device when one or more of the second plurality of 
keys are caused to make electrical contact to the 
second electronic circuit. 



ically and electronically connecting the first section 
to the second section for the keyboard to convey 
the information to the signal processor. 

5 32. The method of claim 1 8, wherein the electronic de- 
vice has a first section for housing a signal proces- 
sor and a second section for implementing the key- 
board, said method further comprising the step of 
providing a fixedly engaging means for mechanical- 

10 ty and electronically connecting the first section to 
the second section for the keyboard to convey the 
information to the signal processor 

33. An electronic device having a signal processor to 
15 process information, said electronic device includ- 
ing a keyboard as claimed in any one of claims 1 to 
1 7; and a connection mechanism for conveying the 
signals to the signal processor. 

20 34. The electronic device of claim 33, further compris- 
ing a first section for housing the signal processor 
and a second section for implementing the key- 
board and a movably engaging means for mechan- 
ically and electronically connecting the first section 
to the second section. 
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35. The electronic device of claim 33, further compris- 
ing a first section for housing the signal processor 
and a second section extended from the first section 
for impiementing the keyboard. 



28. The method of claim 1 8, wherein the first electronic 
circuit is electronically separated from the second 
electronic circuit so that the first electronic circuit 
can provide the information independently of the 
second electronic circuit. 

29. The method of claim 1 8, wherein the first electronic 
circuit is electronically connected to the second 
electronic circuit for jointly providing the information 
for use in the electronic device. 

30. The method of claim 18, wherein the contacting 
members are electrically conductive. 

31. The method of claim 18, wherein the electronic de- 
vice has a first section for housing a signal proces- 
sor and a second section for implementing the key- 
board, said method further comprising the step of 
providing a movable engaging means for mechan- 
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